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BACKGROUND 
Bite avoidance measures against mosquitoes are an important element of protection for travellers 
against malaria and other mosquito born diseases. Although it is recognised that adherence to such 
measures can be poor, there have been few studies that have examined the reasons for advice on 
bite avoidance not being followed by travellers when visiting malaria endemic areas. We describe 
the validation of a questionnaire to explore traveller’s opinions of bite avoidance measures and 
present the results of two pilot studies. 
 
THE DEVELOPMENT AND VALIDATION PROCESS 
The factors that might influence traveller’s perceptions of bite avoidance measures were identified 
from the literature. These were categorised under two broad headings; repellents applied to the 
skin, clothing/clothing treatment, and measures taken on retiring. 
To ensure that the questionnaire contained questions representative of the areas of interest, and 
therefore has content validity, in-depth interviews with the following categories of people were 
conducted:  
•   Those who had previously travelled to malaria endemic areas 
•   Individual’s planning to travel to malaria endemic areas for the first time 
•   Those who had no experience or were not planning to travel to malaria endemic 
areas 
From the themes that emerged from the interviews, a questionnaire was constructed using closed 
question and Likert type scales.  Face validity was examined through review of the questionnaire by 
practitioners (a nurse, pharmacist and physician) in travel medicine.  
Reliability was assessed by the test re-test method in which the questionnaire was administered to 6 
individuals and then re-administered two weeks later. The percentage agreement ranged from 70-
100% for each question except relating to clothing insecticide treatment where it was lower at 50-
80%. In all cases the difference was but one point on the 5-point Likert scale and mostly relating to 
“agree”/”strongly agree” options.  Therefore the valence of the responses remained mainly the 
same, i.e., there were few occasions where these individuals changed from “agree” to “disagree” 
response over the two-week period. Reliability was further investigated through pilot studies.  
 
THE PILOT STUDIES  
Three pilot studies were conducted: 
Pilot study 1: The questionnaire was administered by a researcher to 30 travellers planning a trip to 
a malaria endemic area who visited a specialist travel store and medical centre in London, UK.  
Pilot study 2: The questionnaire was given to 31 travellers planning a trip to a malaria endemic area 
who visited a specialist travel store and medical centre in Bristol, UK. In this study the participants 




Few significant differences were observed in the responses for pilot study 1 and 2. Some of the 
results are presented to highlight the main negative perceptions regarding bite avoidance measures. 
Figure 1 shows the bite avoidance measures that participants intended to take on the planned trip, 
combined from pilot 1 and 2. . In high risk areas such as SS Africa more than 20% of travellers did not 
plan to use repellents and 40% not to use any measures on retiring. Figure 2 describes some of the 





































Fig. 1 Intended Bite Avoidance measures 
Repellent
clothing treatment




The questionnaire should be assessed in larger studies for potential use as a tool for assessing 
perceptions of bite avoidance measures for those visiting malaria endemic areas. Some of the main 













Fig 2. Percentage of participants who agreed/strongly agree 
 with some statements on bite avoidance measures 
 
 % Study 1 
 (N= 30) 




Using repellents is time consuming 20 21 21 
Repellents are Cosmetically unacceptable 26 25 26 
Repellents are Expensive 63 82 60 * 
Repellents can be toxic/bad for the skin 
 
43 60 52 
Long sleeves / trousers are too hot to wear 
 
63 67 65 
Nets too stuffy to sleep under 17 27 21 
Nets too troublesome 
 
27 23 25 
I don’t like the smell of insecticide sprays 43 37 40 
 
 
* Chi-Square = 10.770, DF = 2, P-Value = 0.005 
 
 
  
 
  
 
